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dteel casting installation. (MLRA 10:5) 
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PHASE [I TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID 451 - 1 


Author: SHCHUKIN, V. K., Kand. of Tech. Sei. 

Full Title: ASSAULT ON THE SKY (HOW TO STUDY THE ATMOS PHERE ) 

Transliterated Title: Shturm neba (Kak izuchayetsya atmosfera ) 
Publishing Data 

Originating Agency: None 

Publishing House: State Publishing House of Technical and 

Theoretical Literature 
Date: 1953 No. pp.: 48 No. of copies: 150,000 
Editorial Staff: None 


Text Data 
Coverage: This monograph of the series "Scilentific-Popular Library" de- 


Scribes atmospheric phenomena and their investigation in an extremely 
popular form. It is a propaganda book asserting that all discoveries 

in meteorology and all achievements in aviation are due to Russian 
Scientists. The booklet contains brief descriptions and illustrations 
of various meteorological instruments. It mentions ascensions of 

Soviet flyers on aerostats and Stratosphere balloons, with names, dates 
and attained heights (p. 21-24). It describes briefly sonde balloons 
the radiosonde balloon of Prof. P. A, Molchanov, rockets (pp. 29-37, 48). 
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BOGARSKIY , Andrey Viadimircvich; SHCHUKIN, V.K. 


{Working processes in liquid-fuel jet engines }Rabochie 

protsessy v zhidkostno-reaktivnykh dvigateliakh. Moskva. 

Gos.izd-vo obor. promyshl,, 1953. 424 pe (MIRA 15:8) 
(Jet propulsion) 
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AID P - 4363 

Subject : USSR/Heat Engineering 

Card 1/1 Pub. 110-a - 8/19 

Authors : Shchukin, V. K., Kand. Tech. Sci. Kazan Aviation 
Institute 

Title : The relation between the dimensions of a one-stage 
flow-compressor and its efficiency. 

Periodical : Teploenergetika, 4, 27-35, Ap 1956 

Abstract : Research on this relationship was made to determine 


the efficiency and uniformity of exit air flow. A 


comparison is made between flow-compressors with 
internal and external air intake. 13 diagrams. 


Institution : None 


Submitted : No date 
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AUTHOR: Shchukin, v.xK. 

TITLE: " Otr-the-tompressSion Ratio of a Jet Engine for Minimum 
Transverse Dimensions (Stepen' szhatiya kompressora, 
obespechivayushchaya wninimal'nyye poperechnyye gabarity TRD) 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, : 
Aviatsionnaya Tekhnika, 1958, Nr 1, pp 113-125 (USSR). 


ABSTRACT: An engine with a two-stage compressor and no re~heat 
is discussed. ‘The transverse dimensions are conveniently 
evaluated in terms of the "frontal thrust". The intake, cor- 
pressor, combustion chamber, turbine and exhaust pipe are con- 
sidered separately. In the first part of the article, 
expressions are given for the “frontal thrust" in the various 
parts of the engine. In the second part, the compression ratio 
corresponding to the maximum "frontal thrust" is discussed. 
Finally, the optimum compression ratio and the maximum "frontal 
thrust" are plotted against an undefined parameter i for 


various local velocities and temperatures. It apvears that 
an increase in the local velocity causes an increase in the 
optimum compression ratio and a reduction in the maximun 


ea “frontal thrust". At sonic speeds, when the transverse 
,aLl 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920014-7" 


"APPROVED FOR RELEASE: 08/23/2000 seat dey asain att 


mieten sa Ssesirne 
~_ Oe  a eReE TRT apie aie eee 


: SOV/147 -58- 1-14/22 
On the Compression Ratio of a Jet Engine for Minimum Transverse 


Dimensions 


dimensions are determined by the compressor, the local 
velocity has little effect on the maximum "frontal 
thrust" and at large Supersonic Speeds a reduction in the 
local velocity leads to an increase in the Capacity of 
the turbine, which in these conditions is largely the 
limiting criterion. The optimum compression ratio 
increases with tf where n is the ratio of the r.v.m 
in the second stage to the r.ep.m. in the first stage o 
the compressor. There are 9 figures and 2 tables 


° 


f 


ASSOCIATION: Kafedra teplovykh dvigateley, Kazanskiy aviatsionnyy 
institut (Kazan) Aviation Institute, Chair of Heat 


Engines) 
SUBMITTED: October 4, 1957 
Card 2/2 1. Jet engines-~Design 2, Combustion chambers--Analysis 


3% Compressors~-Applications 
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qutor:  Shebukin, V.K._ 
‘PLL 3 Boosting of iurbo-Jet Engines in Yigh Speed Flight by 


Injection of a Liquid Ahead of the Compressor 
(Vozmozhnosti forsirovaniya TRD vpryskon ghidkosti pered 
Kompressorom pri pol'shikh skorostyakh poleta) 


PERIODICAL: Izvestiya Vysshikh Uche bnykh Zavedenty Aviatsionnaya 
Tekhnika, 1958, Nr 3, PP 105-111 (USS ) 


ABSTRACT: Augmentation of the thrust of turbojet engines can be 
obtained without a c ge of the turbine speed by 
injecting 2 Liquid in front of the turbine compressor 

at a station between ¥ and 1 (Fig-1)- The Liquid 
evaporates and this increases the pressure and decreases 
the temperature at the given station. As @ result of 
these changes the mass flow of the air through the engine 
is increased as well aS the pressure difference +hrougo 
the nozzle givihg eventually an increased thrust. 
Relating the expressions for the thrust of a boosted 
engine and for the engine without boosting when working 
at its maximum rating we get Eq.1, where Ww - velocity 

card 1/6 of Flows p* and 1 - tagnation pressure and temperature j 
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Speed Flight by Injection of 


s flow equation 


. 
1 


kg of air; 


_ rate of boosting of the engine; 


rn7 quantity of the inje 
ae 
a duced velocity; 


a 
8 - coe fficient 
result of addit 
The indices 
as shown in Fig 


expressing 
jon of fuel 


- quantity of fuel per 


Card 2/6 Bq.3, where t- 
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denote the respective stations in 


that balance between 
temperature in.” 3 


ra) - gas dynamics function; 


the mass flow increase aS a 
and liquid. 

j the engine 
denotes the boosted 


Relating the spe cific 


oe op/ Con 
Tigui per kg of 


sumption without poosting; 
used without poosting 
x and 1 gives 


CyB as 


kg 


specific heat 
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Boosting of Turbo-det Engines in High Speed Flignt by Injection of 


a Liquid Ahead of the Compressor 
of aix (per unit weight ); 


vaporization of the liquid; 


vr ~ latent heat of 


ty and Cx 7 temperature 


and specific heat of the Liquid; Cpn — specific heat of 


the vapour of the liquid. 


consumption of fuel in boos 


Relation between specific 
ted and unboosted engine is 


given by Eq.4, While balance of heat for the combustion 


S - is the weight content of 


the combustive component in the injected Liquid: Hu and 
Hud - calorific value of the fuel and the combu stive 


component of the liquid; 


and on coefficient of the 


completeness of combustion of fuel and liquid. The 


economy of the engine work with boosting is given by the 


total specific consumption (Bq.6) » 
which can be injected depends on the design of the 
compressor and tne following two factors: 


limit of the given liquid vapour in the air; 


speed of air flow at the ent 


must remain subsonic. 


The amount of liquid 


1) saturation 
2) limiting 


rance to compressor which 
If the liquid is a mixture of water 


card 3/6 and alcohol Eq.7 and le give the limiting amount of 
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2 


noosting of Turbo-Jet snginee in High Speed Flight by Injection os 


a Liquid Ahead of the Gompressor 


mixture which can be injected. Here GppED and GppED 7 

water vapour content in ons kg of the air ?ntake 

jn the state of saturation; 6B and €CGP ~ weignt content 
of water and alcohol per kg of air intake; Ys and 
YSUK 7 specific weight of dry saturated vapour and dry 
air; k= adiabatic index; %o ~ relative humidity of the 
atmospheric air (air intake). The temperature ratio of 
Bg.7 may be taken aS given in iq.13 and pressure ratio 
as piven by Hqeolt. At the start and at low speeds the 
amount of gamissible Liguid injection is small bub it 
grows with velocity of fli + and height as shown in 
Fig.2. Tt has been assumed that the engine is always 
punning at its maximum speed. Augmentation of thrust 
and changes in economy due to poosting for 2 given 
engine depends on the amount of injected liquid, main 
parameters of the design and the conditions of flight. 
This shown in Fig.3 (the speed is given by = 1.73 
the heignt is 1l km and the compression ratio is 

} -~ 11,8). With compression ratio greater than 8 it 

card 4/6 has been assumed that Phe engine is of two-cascade type 3 
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Boosting of purbo -Jet Engines in High Speed Fiight by Injection of 
a Liquid Ahead of the Compressor 


and the reguiation of the engine to obtain the naxinum 
thrust was assumed to pe achieved by maintaining constant 
the revolutions of the first cascade of the compressor 
and by keeping constant the temperature at the inlet to 
the turbine - Water is taken as the injected Ligquic » 
Finally it was assumed that the coefficient of fulness 
of combustion is the same in the poosted and unboosted 


parameters of the engine (i.e. compression ratic Nis 
and the temperature of gases before the turbine ~ 
7,#) but with large? compression ratio i+ grows faster. 
pee 5 shows the variation of she rate of poosting with 
the speed of flight. It can pe seen that the extra 
thrust increases with speed and height but at the same 
time the economy deteriorates; the overall fuel and 
Liquid consumption increases. It must be me tioned that 
when boosting an engine by means of injection of 4 liquid 
ahead of the compressor it may prove necessary =° increase 
card 5/6 the diameter of the air intakes in order to admit 2 
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Boosting of Turbo~Jet angines in High Speed Flight by Injection of 

a Liquid Ahead of the Compressor 
larger air intake due to injected liquid (this applies 
tainly when boosting takes place in conditions of 
Maximum air flow). This will lead to increase in the 
thrust needed per unit of frontal area as shown in 
&q.15, where PB - thrust developed per unit of frontal 
area based on ‘the air intake; Gp.- weight rate of flow 
of the air through the engine; Py = 7o/Py where Ry is the 
specific thrust. There are 5 figures. 


ASSOCIATION: Kazanskiy Aviatsionnyy Institut, Kafedra Teplovykh 
Dvigateley (Kazan' Institute of Aeronautics, Chair of 
Heat Engines) 


SUBMITTED: 21st November 1957. 
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AUTHOR: Sbhchurin > Fok. SOV/ 147-58-4-11/15 
TiTLe : Boestin;; Turbojet Engines by Injection of Connressed Air 
Befor: the Compressor (Forsirovaniye “a0 strur ;m szhatiyem 


vozdukha pered kompressorom) 


FuRTODIvsL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Aviatsionnaya 
tekhnika, 1953, Nr 4, pp 92-100 (USSR) 


ABSTRACT: Fig i shows ai gacameek cally the system, Compressed air 
ig supplied fro a bottle through nozzles (ducts) and 
is introduced into the engine upstream of the coupressor, 
Tnis results in a higher overall compression ratio of 
the system, a higher gas flow and finally an increased 
thrust, Phe compressed air injectors aig lysed in this 
arute le cousisted of four active nozzles and the relative 
of she mixing chamber was { = 2 (with 12 nozzles 
3 characteristics were obtained when % = 1, and 
with «. = OQ they are slightly inferior). The increase of 
the thrust due to boosting is limited by the capacity of 
the air intake of the engine. ergh can be expressed thus: 


3 


a n+i %a OD, nJ6O)pn 
SUDDLY SR (1) 
ae ee res 
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tne Compressor 


This equation relates tne mass flow of the air through 

the injectors at the limit of their range of operation 

with that through the air intaks, where: 

Ginp ~ limiting wir flow throw,h the injectors, 

Gp air flow through the un-boosted engine, 

g, and Op - pressure coefficients of the sub-critical 
parts of the active nozzles and the inlet 

part of ths passive air duct, respectively, 


Pa - the patio of the full active and passive 
alr pre ssures. 

3 -— the ratio of the passive end active air 
stagnation temperatures, 

Ay - peduced velocity of the air at the intake 

c of the un-boosted engine, 
q - gas dynamics function, 
n —~ coefficient of ejection. 


Fig 2 shows dependence of the extra capacity of the air 
Sard 2/7 intake on the parameters of the injectors at vel 
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Boosting Turbojet engines by Injection of Compressed Air sefore 


the Compressor : 


durin, starting conditions. Phe relation 


(a Os ZFC, oe) 
es estimated frou aan ese data, and it was 
assumed that a, = Ope a (2): 


of tocsting of the engine during starting 
const and critical pressure eradient in 


P - thrust of tue boosted engine, 
- ¢nrust of the un-voosted engine, 


_9 increase in eee ee 
+ - Joverall compression ratio aue to injectors, 
Tt and Ty at enpdescion ratios across the compressor 
eae te 9) of the DOOR te and unboosted engine 
Card 3/7 respectirel 
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ocstin., Surpojet angines vs Injection of Compress 
ne Compressor 

As proved oy the author in his publication: Moimultaneous 
oreration of a mechanical coupressor and a jet 

compressor (injector) “Kazan! Instizute of Aeronautical Ing.; 
Fubiication XL, 1958), relaticns (4) and (4) relate the 
performance cf the two components, where : 

The compression ratio of the injector, 


a) - pressure coefficient of che diffuser without 

A injectcr, 

8 = Bnete of 4iffusion of the passage C-« 

v* and g* — stagnatioen pressure and temperature of the 
flow, 

F - cross-sectional area of the duct. 

Fig 2 Cootton graphs) shows the characteristics of the 

injector and the upper graphs reoresent some intermediate 

stages of the relation (4). In the analysis of the 


coupression ratio through the compressor, the adiabatic 
process Was assumed, The economy of the engine was 


assessed by relating the specific fuel consumption with 


7 : eae . es ° : Fra 
Gard 4/7? wie specific air consumption, Fig 4 shows possibilities 
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a) 


booustiny, Turbojec unm ines ty Injection of Cozwinoressed Air Before 


-the Compressor 


increased iusttial AY. Svecific fuel 
B. ; 


sonsunplion of the boossed ensine decreases in conformity 
with increaved specific thrust Caiddle graphs). Specific 
air cousuaption increases with G and with a decrease of 


hp (bottom graphs). Fig 5 sho#s the relation P = £(C,) 
9% . oA > ars . + . . 

fo® various vaiues cf ey . 4s the thrust increases the 
coneny of the boosted engine deteriorates, Although an 

increase of pressure gradient in the active nozzle is 

advuatugeous as far as the specific consumption of the 


air is concerned, the change in this gradient affects 

ulso ian and produces 4a change of the design point 

conditions for the injector. This affects only a little 

tne econony of the engine at pA = 5 or p* = 4, but for 
a a 


Card 5/7? sali increases of the thrust (P< 1.22) the gradient 


pexEaErS Ser SE sae ETE ees amas a EE 
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Boosting + a 5 
the Compressor 
p* = 3 sees to give a preater 
give vhe relations determining wher 


becone chocked. tere s 


the un-boosted engine. Fle & gives the 
»raprs with po = 3 and a = Q.l, up to the chocking, of 
thrust of the boosted 


uhe injector 

engine increases Wa 
air decreases; but once 
remains ¢tationary 
overnil cowpression rat 
<ne injector) © ins a 
sake Fig 6 1 
the thrust by dischar 


th @ and 


ama 
sia 


ing 


atmosphere bhrough an additional no 
lines in the figure since this uoes BOv depend upon the 
tenperature of the @ir in the intake). For @ = 1 the two 
effects do not 4iffer much, but for @>1 the injector 
od ig much acre effective. Hext, the author gives 
petwecn the asount of air required for poosting 
and the time of the boosting operation (Eq 9) 
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nozzle the specific 


chocking develops the 
and the air c 
io (i.@. 
iso un 
yes also the lines of possible increase of 
the botiles directly into 


economy. Bas (7) and (3) 
the injector may 


corresponding 


fic consumption of 
thrust 
consumption increases. The 
due to the compressor and 
For couwparison 


the speci 


changed, 


yzle (horizontal 
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Boosting surdojet mmgines by Injection oF Cox 
» the Compressor 
ang the volume of the bottles for thi 
» JU), while Fig 7 shows these A 
of grapns (per one ton of the initia 
engine } Finally, Fig ¢ shows how boc 


is 
thrust of the 
sting is affected 


by the temperature of the jases at the entry into the 
turbine and by the compression ratio of the sechanical 

compressor. It is seen that the main engine parameters 

hardly affect the thrust increase and the specific fuel 

consumption. but vhe specific consumption of the air is 
ffectes atrongly. There are 6 fipyures. 


tevlovykh dvigateley (Chair of Heat #ng ines) 
atsionnyy institut (Kazan! Institute of 
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Shehukin, Vitor Konstentinovieh 


Shturm neba (As 
(Series: Neatins-mep: 


» Fizmatgiz, 1959. 62 p. 
2} 20,000 copies printed, 


Scientific Ed.: hh. ¥. Sales; B's: 7. AL Mezentsae: Paeh, Eder VON 
Kryuchiveyi, 3 tae .N, 


PURPOSE: Tis: booldlot ac intended jer + S . 
hae - irtended dor the general reader intereste] in the study 
3 ouber space, 


“lh, Wty, nokle 4 oy rs CG : 

COVERAGE: This backlst is a popular account of Soviet studies of the atmosphere 
and outer space. Instruments used by the meteorological service ere described 
Soviet earth satellites and fitnure prespects of space travel are briefly ; 
treeted, Ne personalities are mentioned. No references are given 

TABLE OF CONVENIS: 


Introduce rion z 
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AUTHGRS : Fedorov, I1.G., Shehbulkinw Vows » Mukhachev, G.A., and 
Tdiatullin, N.s. 
TITLE: teat transfer and hydraulic resistance of channels 


with pressed spherical projections 


EPRIGDICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Aviatsionnaya tekhnika, no. 4, 1961, 120-127 


TEXT: Plate type heat exchangers are particularly suitable 
for aviation because of their small size and weight. Sheets with 
pressed projections are particularly useful because the 
projections increase the strength and improve the cooling. A 
V.G. Fastovskiy and Yu.F. Petrovskiy (Ref. 4: Teploenergetika, no,1, 
1959) made an experimental study of a heat exchanger in which the 
rectangular ducts had spherical projections on the air side and 
hollows on the steam side. The work showed that the heat transfer 
coefficient of such surfaces was greater by a factor of 2.5-2.8 
than for smooth surfaces. The improvement is attributed to 
jinereased turbulence of the flow. The work described here was 
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carried out on rectangular ducts consisting of two plates with 
spherical projections. The projections were of various 
transverse pitch and were located both in honeycomb and straight 
line order. The main characteristics of the ducts are given in 


Heat transfer and hydraulic .... 


the table. The relationship Nu = f£(Re) was investigated in the 

range of Reynolds numbers 1000 to 16500, and é = f(Re) in the 

range Re = 500 to 18000. The experimental rig is described. ; 
The water sides of the heat exchangers were filled to one third of yo 
their height with distilled water and electric heaters were 
installed to evaporate the water. The water vapour condensing on 


cooling surfaces gives up its latent heat of vapourisation to a 
flow of air passing through the ducts of the heat exchanger. 

The usual measurement arrangements were made. Each of the four 
bundles described in the table was investigated under about 
twenty conditions with different rates of air flow covering the 
Reynolds number range from 500 to 18000; in each case the 
measurements were repeated after 15-20 minutes. A procedure was 
worked out and the operation of the equipment was checked by 
using a smooth-walled plate-type heat exchanger. Further tests 
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showed that the heat balance error calculated from the input to 
the internal heater and from the change in enthalpy of the 
cooling air is about 6-10%. The rem.S. error of the determina- 
tion of air Clow, and of the Re and Nu numbers and of the 
resistance coefficient are, respectively, 2.2, 2.5% 4.5 and 5%. 
Heat transfer results are well represented by the following 
equations. 

with honeycomb arrangement: 


Nuyp = 0.54 x 167" Weer (Re = 1000-2300), (3) \ 
Nu, = 0.95 x 0° Ree (Re = 2300-10000), fay. 4 
Nup, = 0.0276 neo-® (Re = 10000-16500). ; (5) 

With the [In-Line arrangement: 
Nu, = 0.44 x 107" eet (Re = 1000-2300), (6) 
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Heat transfer and hydraulic B194/E155 
- lil 

NU > = 0.8 x 10 3 Re, ? (Re = 2300-10000), (7) 

Nu, = 0.0248 red-® (Re = 10000-16500). (8) 
The results show that for given values of the Reynolds number the 
Nu criterion is 15-20% higher in bundles with honeycomb arrange- ; 
ment of projections than those with the in-line arrangement, a4 
The Nu criterion of the bundles is greater by a factor of i 


2.1-1.65 than the Nu criteria for a bundle of flat sheets in 
the Re number range 2500-16500. These results are not entirely 
in line with those given in Ref.4, and the reasons for this are 
discussed. The following expressions adequately represent the 
results of resistance tests; 


A 
ae oo (Re = 500-2300), (9) 
(Re 2’ 
f£ 
€= —saa5 (Re = 2300-18000). (10) 
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; E194/E135 . 
he values of the coefficients A and B in Eqs (9) and (10) 
are given in the table, The results show that ducts with 


spherical projection have higher resistance than do smooth ducts, 
the actual amount depending upon the pitch and arrangement of 
the projections. There are 3 figures and 1 table, 
ASSOCIATION; Kafedra teplovykh dvigateley, Kazanskiy 
, aviatsionnyy institut (Department of Heat Engines, 
Kazan' Aviation Institute) 


SUBMITTED: March 10, 1961 


Key to Table Headings: (1) Number of bundle; (2) Arrangement of 
projections; (3) Shape of duct; (4) Length of bundle, mm; 

(5) Height of bundle, mm; (6) Equivalent diameter dox mm; 

(7) Transverse pitch Sz, mm; (8) Longitudinal pitch So, mm; 

(9) Coefficient A; (10) Coefficient B. 
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between the error in the calculation of the wall temperature 

caused by the assumption of equality of wall and cooler 
temperatures and a parameter representing the intensity of heat 
exchange within the porous wall, and the ratio of the temperatures 
of the not gas and cooler. Tne effect on the error of the thermal 
conductivity of the porous material, of the thickness of the 
specimen and of the intensity of heat exchange on the side of the 
hot gas are Shown 1n the curves. It is apparent from the graphs 
that the errors are serious: they increase with the ratio of the 
temperatures of the hot gas and the cooler, with decrease of 
intensity of heat exchange within the wall, with decrease of the 
thickness of the wall and of its thermal conductivity. The 
variation of the error with the coefficient of heat transfer from 
the hot gas has a maximum. In some of the cases quoted the 

errors exceed 30%. There are 6 figures and 4 references: 

1 Soviet-bloc and 2 non-Soviet-bloc. The two references to 
English language publications read as follows: 

Ref.i: P,.Grootenhuis. J. of the Royal Aeronautical Society, 
no.578. 1959: Ref.2: I. Friedman. J. Am. Rocket Soc», no.79,1949- 
Card 3/4 x 


Boe ee Ree eee ee peste tae . aon ae oa 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920014-7" 


"APPROVED FOR RELEASE: 08/23/2000 pate A iia neha ate 7 


5 ee GE, SOOT SERRE? ot, eee 


8/06/62/000/001/007/008 
The temperature state of porous ... E025/E4 


ASSOCIATION: Kazanskiy aviatsionnyy institut 
(Kazan' Aviation Institute) 
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ee eee 
AUTHORS: Fedorov, I1.G., Engineer, Idiatullin, N,S., Engineer, 
Shchukin, V.K., Candidate of Technical Sciences, 
fakhachev, G-A-, Candidate of Technical Sciences 
TITLE: Heat transfer and hydraulic resistance of slot shaped 


ducts with conical indentations in honeycomb arrangement 
PERIODICAL: Teploenergetika, neo: 29G2, 57-60 


TEXT: Heat transfer and air resistance tests were made on a 

plate type heat exchanger with ducts 3 mm wide, 145 mm high and 

475 mm long. Tne ducts were made of O.5 mm sheet in which had been 
pressed indentations in the shape of truncated cones with a base 
diameter of 6.5 mm, cone angle of 30° and height of 1.5 mm, 
arranged in honeycomb order at various pitches. The tips of the 

cones of one plate were in contact with the corresponding tips of wal 
indentations in the opposite plate of the duct. Two such sheets ys 
soldered together at the edges and with fixing flanges attached 
formed the test bundles. Electrically heated water supplied heat 
to the test bundle and it was removed by a flow of air. The test 
arrangements are described. The tests were carried out with a 
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constant wall temperature of 110°C with an inlet air temperature 
of 22 to 23.5°C and a discharge air temperature ranging from 91 to 
106°C, the mean air pressure in the duct was 1.01 to 1.23 kg/cm, 
the air flow 2 to 92 kg/hour and the specific thermal loading 
(0.18 to 11.6) x 1032 keal/m* hour. The difference between the 
heat input to the heaters and the heat gained by the air was v 
6 to 10%, The methods used to check the equipment are described. { 
For all the investigated ducts the experimental points lie within 

x 6% of three straight lines of various slopes. The following 

equation applies for Reynolds numbers Re = 750 to 2500 

1.41 

er (1) 


we 


Nu, = 0.155 x 107 R 


for Re = 2500 to 10000 


ee 1.017 x 107? (2) 


and for Re = 10000 to 18000 
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For Reynolds numbers of 2000, 4000 and in the range from 10000 to 
18000 the Nusselt criterion for ducts with conical indentations igs 
freater than for a smooth duct by 2.0, 1.62 and 1.75 times 
respectively. The surface increase caused by the indentations 
ranges from 5 to 10% so the main cause of greater heat exchange 
with indentations is increased turbulence of flow, The resistance 
of the ducts was measured under both isothermal and nonisothermal 
conditions and the results are given in the form of empirical . 
formulae with constants tabulated for ducts of different shape and 
pitch, There are 3 figures and 1 table, 


Vy 
ASSOCIATION: Kazanskiy aviatsionnyy institut . we 
(Kazan' Aviation Institute) 
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STREL'TSOV, V.V.3 SHCHUKLE 2; REBRCV, A.K.; FUKS, G.I.; KUTATEIADZE, S.S.; 
LYKOV, /..V.3 PREDVODITELEV, 4.8.3; KONAKOV, P.K., DUSHCHENKO, V.P.; 


MAKSIMOV, G.io; KRASNIKOV, V.V, 


Readers’ response to I.T. El'perin's article "Terminology of heat and 
mass transfer" in IFZh No.l, 1961. Inzh.-fiz. chure 5 noe7:113-133 
Jl '62, (MIRA 15:7) 


1. Khimiko-tekhnologicheskiy institut, g. Ivanovo (for Strel'tsov Ne 
2. Aviatsiomyy institut, Kazan' (for Shchukin, Rebrov). 3. Poli- 
tekhnicheskiy institut, Tomsk (for Fuks), 4. Institut teplofiziki 
Sibirskogo otdeleniya AN SSSR, Novosibirsk (for Kutateladze), 5. 
Fnergeticheskiy institut AN BSSR, Minsk (for Lykov). 6. Gosudarstven- 
nyy universitet imeni Lomonosova, Moskva (for Predvoditelev). 7. 
Institut inzhenerov zheleznodorozhnogo transporta, Moskva (for Konakov). 
& Institut legkoy promyshlenrosti, Kiyev (for Dushchenko), 
9 Vsesoyuznyy zaochnyy institut pishchevoy promyshlennosti, Moskva 
(for Maksimov). 10, Tekhnologicheskiy institut pishchevoy 
promyshlennosti, Moskva (for fedanikay). 

(Heat—Transmission) (Mass trensfer) 
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Temperature state of a porous wall in effusion cooling. 
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i. Kazanskiy aviatsionnyy institut. 
(Heat~Radiation and absorption) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920014-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86- duleopee aed cichetteaaisl Z 


SS SER ESS Ae a ia ee ee ss BESS: eee Ss See Se BOGIES ER ADEE See 


sncHUE V.K.3; KALMYKCV, I.1.; ZINGER, N.M., kand, tekhn.nauk, 
~ er cenuent) FAL'KO, G. S.5 iazh. 7 red. ; EL'KIND, V.D., tekhn. 
red. 


(Gas ejectors]Gazostruinye kompressory. Moskva, Mashgiz, 
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ORG: Kazan Aeronautical Institute, Kazan (Kazanskiy aviatsionnyy institut) 


TITLE: Supplemental condition of Similitude for flows in the field of mass inertia 
forces : 


SOURCE: Kazan. Aviatsio institut. Trudy, no. 76, 1963. Aviatsionnyye dvigateli 
(Airctaft engines) 26-35 


TOPIC TAGS: hydrodynamics, hydrothermodynamics, incompressible fluid, jet engine, 
flow field, convective flow, turbine blade, jet engine 


! 
ABSTRACT: The author develops a generalized criterion of simulitude for an incompres 
sible fluid flow in the field of mass forces. Interest in this topic is generated by 
“the complex character of fluid flow under the action of active mass forces, which de- 
creases the probability of successful analytical solution, and thus favors an experi- 
mental approach. Convective flows offer well-known examples of active mass forces phe 
nomena; stronger acceleration filds: occur e.g. within the hollow cooled turbine bla~ 
des Of a jet engine. Active mass forces engender special flow patterns, distinct fron 
turbulence or laminar flow, such as the double whirls in flow through bent tubes; to- 
roidal whirls of Taylor in the gap between rotating coaxial cylinders, etc.. Starting 
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with an analysis of convective flows of a heated fluid without forced motion, and of 
a uniform density fluid with forced rotation, the author analyses the general case of 
active mass forces determined by simultaneous changes of density and acceleration, 
using the method of similitude constants. Three interim criteria are obtained; elimi- 
nation of the velocity variable from one of the criteria leads to the general crite- 
rion: 3 . 
Ps ie (1) 

where: AF —- the space differential of force on a fluid element; 1-~- length; p-density, 
and Y — the kinematic viscosity of the fluid. Forms of this general criterion, P, for 
specific flow cases, are developed. Comparison of the "P" criterion with various cri- 
teria of simulitude used at present for the generalization of experimental data per— 
taining to hydrodynamics and heat exchange in the presence of mass inertia forces 
shows that these criteria represent special cases of the P- criterion. The P - crite- 
rion, for certain specific flow cases, reduces to the criteria of Dean, Taylor, and 
others. Orig. art. has: 26 formulas. 


SUB CODE: 20 SUBM DATE: 14Mar63 ORIG HEF: 007 OTH REF: 008 


Card 2/2 Ie 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920014-7" 


Lebiderihaed Saka heenninae: sisal CIA RDESEC: seca ich A 7 


EPR/EPF (ce) /BWT (2) /EPF (n)=2/BDS AFFTC/ASD/IJP(C)/_ 


L12165265 
$SD . Pa-4/Pr-4/Pu- z 
ACCESSION NR: AP3004291 aes s/o1.70/63/006/007/0007/%072 


lL 
f 
a 


AUTHOR: Shohukin, Veike “. | | : OE 
%, Qe ey : , ‘ 


IITLE: Methods of evaluating the local sieateahanee coefficient in flow around, 
eylindricat surface ie <3 


OURCE: Inzhenerno-fizicheskiy zhurnal, v. 6, no. ” 1963, ° ‘e12 


a 
fe 
t 
5 
TOPIC TAGS: Local heat-exchange coefficient, cylindrical surface, radial tem- «| 
‘perature gradient ee: 
eed When a liquid flows in a curved channel (see Fig. 1 of Enclosure 13°73; 
i there is a secondary circulation which changes the conditions of interaction a 
ti i) between liguid and wall, and affects the character of the change in the heat-  -<: 
ax change coefficient according to the length of the channel. Tf the absence of | 
oat flows along the cylinder axis is to be insured in an experimental setup, | 
Pa e temperature field in the cylindrical walls forming the channel will be two-- 
ensional. Under this condition, the local heat-exchange coefficients on the =} 0... 
it Cenae a'b! and de can be determined from the experimentally measured ae a oes 
: bution of the temperatures on the contours a'bic'd!, and abet, sha Aa a 
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‘from the gap in temperatures between liquid and the wall Delta t. Hence, a eee 
‘determining the heat~exchange coefficient is simply a matter of finding the radial! . 
ctemperature gradient on the heat-exchange surface from the known temperatur:s : 
‘on all the surfaces of the contour. The article discusses the analytical and 
‘grid ‘methods of solving this problem. With complete heat isolation of the side 
“and-end surfaces and an assigned distribution of the temperatures on surfaces 
! ab and ed (or a'b! and c'd') the temperature field in the area abcd (or a'b'c'd’. 
' “is found by solving the differential equation of heat conductivity ; 


ay i 2 
yl, & 


_ — =0 


OF a er 0g? ; ‘(r = radial coordinate, P= ane stg : 


i gular coordinate). Figure 3 (see Enclosure 2) shows that ignoring the curvature. ge 
-of even a thin plate can result in substantial error in determining the tempera- 

| :ture. gradient from the surface temperatures. The temperature gradient on the -. 

‘ “wall surface necessary to evaluate the heat-exchange coefficient can also be _ 

; ,determined by the grid method described by A. ¥. Kantorovich, "Tables for the... | ; 

| Numerical Solution of the Boundary Problems of the Theory of Harmonic Functions™ ; j. 0-25 
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ARSTRACT: The author notes that the determination of the heat loss factor on 
the basis of the experimentally measured temperature distribution on the sur~ 
faces of the wall participating in the heat transfer process eliminates the 
need for heat flow measurements and imposes no limitations on the possible 
variation in temperature along the length of the wall. Special attention is 
called to the work of B. S. Petukhov ('Teploenergetika”, No. 10, 1956), con- 
taining a discussion of a method for determining the heat loss factor in a 
tube according to the distribution of temperatures on its generatrices. The 
author observes that this method was based on the assumption that the ends of 
the tube were thermally insulated, although experience indicates that this 
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condition is extremely difficult to realize in actual practice. In this con- 
nection, therefore,*the author presents a new method for determining the co- 
effictent of heat loss with an arbitrary distribution of temperatures on all 
four sides of a longitudinal section through the tube. Since liquid heat loss 
in a tube with an axiosymmetrical temperature field is considered, the tempera- 
ture of the liquid in the longitudinal section of the tube is determined from 
the heat balance (a liquid with no internal heat sources is postulated). An 
expression is derived for the local heat loss factor For a specific segment. 
For the axiosymmetrical problem and a constant coefficient of thermoconductivity 
for the tube (A), the differential equation of thermoconductivity can be 
written in the following form: : 


This equation is solved by the Fourier method. The same problem is also con- 
sidered for the case in which the wall of the tube hes Volumetric heat loss 
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field with Joule effect liberation in the tubing wall or with the tube heated 
by the passage of an electrical current), The analysis given in this article 
for the convergence of series for a tube with thermally insulated ends and 
internal heat sources in the wall, as well as Petukhov's experimental verifi~ 
cation of a method for a tube with thermally insulated ends without internal 


that the same technique can be employed to Study heat loss in the case of an 
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personnel safety ay 


ABSTRACT: The author is concerned with planning considerations and architectural} «=~ 
appreaches to radioactive materials installations. He begins by reviewing the —.}—- 
conditions which lead to problems. in architectural planning of buildings for  - 

radioactive research and processing, and points out that the husan operator can |. 
be exposed to nuclear radiations either by penetrating radiation from the outside:-— 
(mainly gamma radiation) or by direct cantact between radioactive materizls and | 
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such as the skin, blocd etc., as in the ‘case. of ingestion. | Atten: 
tion is directed to the basic hazard of any inadequately sealed vadfioactive- — ” 
material, because of possible evaporation, travel as dust, and adsorption onto” 
various surfaces. By any one of these processes, the premises can become con- — 
taminated and present a continuing danger. The shielding of personnel and sen- | 
sitive instruments and the prevention of contamination thus become the two basic . 3 
safety problems in a nuclear laboratory. Requirements for building design are wo 
then listed as conditioned by: safety rules, the branch of science involved, ==. 
laboratory mission and programs ,equipment and specific activities. ‘Architectural 
considerations dictate balancing of constructional and-operational constraints. -_ Baas 
An example is presented involving the mutual positioning of hot chambers, €.8- et 
between "clean" and “dirty” zones, which enables them to be operated froa the 
clean zone, while repairing and maintaining them from the dirty zone. An impor- bee 
tant structural consideration is the provision of appropriate floor strength to | 
support the heavy protective containers carrying radioactive materials within the; 
{nstallation. Pointers on architectural planning, construction elements and ine |: & 
terior finishing are given. The subject of hot chamber location and some ; a 


human organs, 
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architectural solutions are reviewed. Conditions favoring separate hot chambers . 
within each individual building, versus the provision of a separate hot chamber | > 
building within the installation, are discussed. Constructional integration of 
hot chambers is discussed, with the alternatives of 
tural members in the chamber walls or of designing the chat 
ral approach, with adjustmect 


to the specific needs o 
figures. on 
ASSOCIATION: Kafedra stroitel'stva. yadernykh ustanovok, Moskovakiy Anzhenertio= FE eS 
stroitel'nyy institut, (Department for the Construction of Nuclear Engineering sas eee, 
Installations, Moscow Engineering and Conetruction Institute) _-_ a 
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(Donets Basin--Coal mines and mining) 
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Evaluating the safety of roof control methods at Donets Basin mines. 
Bezop.truda v prom. 2 no.9:6-8 S '58, (MIRA 11:9) 


1, Upravleniye Stalinskogo okruga Gostorgtekhnadzora USSR. 
(Donets Basin-~Coal mines and mining--Safety measures ) 
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Brigades of Communist labor in Donets Basin mines, Bezop. truda v 
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(Donets Basin--Efficiency, Industrial) 
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1.Nachal'nik upravleniya Stalinskogo okruga Gosgortekhnadzora 
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(Mine inspection) 
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Safety measures in baring coal intercalations. Bezop.truda v prom. 
(MIRA 14:6) 
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1. Nachal'nik upravleniya Stalinskogo okruga Gosgortekhnadzora USSR. 
(Coal mines and mining--Safety measures 
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Efficiency methods for the control of sudden outbursts. Ugol' 
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1. Nachal'nik upravleniya Stalinskogo okruga Gosgortekhnadzora 
USSR. 


(Mine gases) (Coal mines and mining--Safety measures) 
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SHEVYAKOV, L.D., akademik; IVANOV, A.M.; BUBYR', V.A., gornyy inzh.; 
MONIN, M.I., gornyy inzh.; NEKRASOVSKIY, Ya.E., doktor tekhn.- 
nauk; SHCHUKIN, V.2. 
Readers' response to A.A.Shamin, A.M.Belen'kii, and A.V.Galkin's 
article "Pillar systems of mining flat seams without undermining 
the wall rock in the development operations." Ugol' Ukr. 6 
no.9:43-47 S '62, (MIRA 15:9) 


1. Upravlyayushchiy trestom Rutchenkovugol' (for Ivanov). 
2, Gosudarstvennyy institut po proyektirovaniyu shakhtnogo 
stroitel'stva v yuzhnykh rayonakh SSSR (for Bubyr', Monin). 
3. Dnepropetrovskiy gornyy institut (for Nekrasovskiy). 
4. Nachal'nik upravleniya Donetskogo okruga Komiteta po nadzoru 
za bezopasnym vedeniyem rabot v promyshlennosti i gornom 
nadzoru pri Sovete Ministrov UkrSSR (for Shchukin). 

(Shamin, A.A.) (Belen'kii, A.M.) (Galkin, A.V.) 
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red.; PiRbYSLE.., Yu.S., otv., red.; VINCG-ADCVA. G.V., red. 
iazd-vii; IL'MIUSKAYA, G.M., tekhn. red.; BCLDYSSVA, Z.A., tekhn 


red. 


[Control of sudden outbursts in coal mines; proceedings of the 

ecientific and technical conference held in Lonets in December 

1960}Bor'be. s vnezapnyni vybrosami v ugol'nykh shakhtekh; sbor- 

nik trudov nauchno-tekhnicheckogo soveshchaniie, sostoiavshe- 

gosiea v gor. Donetske v dekabre 196C g. Moskva, Gosgortekhiz- 
t, 1962. 602 p. (MIRA 15:9) 


1. Institut gornogo cela imeni A,A.Skochinskogo (for Khodot), 
2. Kombinat "Donetskugol' (for Hudchenko). 3. Gosudarstven- 
nyy komitet pri Sovete linistrov Ukrainskoy SSR po nedzoru 24 
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Donetskiy okrug (for Shchukin). 
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kand,tekhn, nauk: MASARSKIY, Aba Solomonovich; SHCHUKIN, Viktor. 
Semonovic’, starshiy inzh,; UKRAINCHIK, M.M., inzh., red, 


[large prestressed concrets "Double T* slabs for roofs of buildings ] 
Predvaritel'no napriazhennye zhelezobetonnye krupnye paneli 
*dvoinos T® diia pokrytii zdanii; iz opyta NIIZHelezobetona 1 
gavoda No,22 Glavmospromstroimatarialov, Moskva, Gos,izd-vo litery 
po stroit,, arkhit, 1 stroit,materialam, 1960. 27 p. 
(MIRA 14:12) 
1, Akademiya stroitel’stva i arkhitektury SSSR, Institut organie 
zatsii, mekhanizatsii i tekhnicheskoy pomoshchi stroitellatra. 
Byuro tekhnicheskoy informatsii, 2, Zaveduyushchiy laboratoriyey 
sbornykh zhelezobetonnykh konstruktaly Rauchno-issledovatel ‘skogo 
inatituta zhelezobetonnykh izdeliy 1 nerudnykh materialcy (for Ratts). 
3, Zaveduyushehiy sektorom inzhenernykh konstruktely Nauchnoeissledo 
vatel’akogo instituta shelesobetounykh izdeliy i nerudnykh mate- 
rialov (for TSeytlin), 4, Glavnyy inzh, zavoda No,22 Glaymosprom 
atroymaterialoy (for Masarskty), 5, Nauchnowissledovatel 'skiy 
institut zhelezobetounykh izdeliy 1 nerudnykh materialov (for 
Shehukin), 

iPrecast concrete construction) 

(Roofing, Concrete) 
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S.Yu., nauchnyy redv; tDaL 'TSOV, O.A-, red.; “‘QUED2HIYE fA, 
A.M., tekhr.. red, 


[Even in days of peace there is room for heroic deeds] I v 
mirnye dni est’ mesto podvigam. Leningrad, Ob-vo po raspro- 
strineniiu polit. i nauchn, zgnanii RSFSR, 1962. 50 p. 
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[International railroad transportation] Mezhdunarodnye shelezno- 
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SHCHUKIN, V.Ya. 


International transportation organizations and the part 
played in them by the railroads of the U.S,.S.R. Zhel. dor. 
transp. 41 no.5:78-84 My '59. (MIRA 12:7) 
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Ministerstva putey soobshcheniya. 
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(Rail roads--international cooperation) 
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MOUSSLY, Nazim; PAVLOV, M.M. [translator ]; SHCHUKIN, Ye.A., redaktor; 
SHAPOVALOV, V.1I., tekhnicheskiy redaktor. 


[The water problem iu Syria] Vodnaia problema v Sirii. Perevod 3 
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